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DETAILED ACTION 

1. Claims 1-22 are pending in the application. 

Drawings 

2. Figure 1 should be designated by a legend such as "Prior Art" since that which is 
known is illustrated. Correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

4. Claims 1-3 (method) & 9-10, 12-13 (receiver) & 15 (detector) are rejected under 
35 U.S.C. 102(a) as being anticipated by Applicant Admitted Prior Art (AAPA). 

In regards to Claims 1 , 9, 12 & 15, the AAPA discloses a method to obtain M final 
symbol decisions for signals received through N receive antennas that were 
transmitted in M parallel data layers, using a same spreading code from M transmit 
antennas (Fig. 1 & Specification, Page 1, Background, Paragraph 2 & Specification, 
Page 2, lines 5-11 & Specification, Page 3, lines 3-4 & Specification, Page 5, lines 1- 
5) {Interpretation: The reference discloses a MIMO system wherein the wherein the 
receiver receives signals that are transmitted by different users, but also signals for 
the same user (same spreading codes) with multipath}, comprising: space-time 
equalizing the N received signals to generate M output signals from which at least 
inter-symbol interference is substantially removed and inter-layer interference is 
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suppressed (Specification, Page 2, lines 4-7); despreading each of the M output 
signals for generating M soft symbol estimates (Specification, Page 2, lines 12-14 & 
Specification, Page 5, lines 2-11); and processing the M soft symbol estimates to 
derive M final symbol decisions that are made in consideration of modeled residual 
inter-layer interference present in the space-time equalized M output signals 
(Specification, Page 2, Eq. 1 & Specification, Page 3, Eq. 3 & Specification, Page 4, 
Eq. 4) {Interpretation: The reference discloses complex weighting factor applied to 
the signal sample from the received antennas wherein the received vector is 
modeled using the estimated channel matrix and the weighting is modeling the 
residual interference since the matrix includes not only the diagonal components but 
non-diagonal components with id the interference components}. 

In regards to Claim 2, the AAPA discloses a method to obtain M final symbol 
decisions for signals received through N receive antennas as described above. The 
AAPA further discloses where processing includes operating a signal-plus-residual- 
interference (SPRI) detector that operates in accordance with a maximum likelihood 
(ML) technique (Specification, Page 2, lines 4-14). 

In regards to Claims 3, 13, the AAPA discloses a method to obtain M final symbol 
decisions for signals received through N receive antennas as described above. The 
AAPA further discloses the space-time equalizing employs a linear minimum mean- 
square error (LMMSE) criterion (Specification, Page 4, lines 10-15). 

In regards to Claim 10, the AAPA discloses a method to obtain M final symbol 
decisions for signals received through N receive antennas as described above. The 
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AAPA further discloses the equation as disclosed in the instant claim (Specification, 
Page 2, Eq. 1 & Specification, Page 3, Eq. 3). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 4, 14, 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant Admitted Prior Art (AAPA). 

In regards to Claims 4 & 14, the AAPA discloses a method to obtain M final 
symbol decisions for signals received through N receive antennas as described 
above. The AAPA further discloses transmitting occurs at a base station having the 
M transmit antennas, where receiving occurs at a mobile station having the N 
receive antennas (Specification, Page 5, lines 1-3) {Interpretation: The reference 
discloses a downlink signal wherein downlink in a wireless system implies a 
transmission by the base station and the reception by the mobile station}. However, 
the AAPA does not explicitly disclose N<M. It would have been obvious to one of 
ordinary skill in the art at the time of the invention that there is no criticality in 
selecting more transmit antennas than the receive antennas, this is a matter of 
design choice depending on the processing power of the mobile station and the 
reliability of the data received. 
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7. Claims 5-8 (system) & 18-20 (system) are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Applicant Admitted Prior Art (AAPA) in view of Margulis 
et al. (7,010,016). 

In regards to Claim 5, 18-19, the AAPA discloses a system to obtain M final 
symbol decisions for signals received through N receive antennas that were 
transmitted in M parallel data layers, using a same spreading code from M transmit 
antennas (Fig. 1 & Specification, Page 1, Background, Paragraph 2 & Specification, 
Page 2, lines 5-11 & Specification, Page 3, lines 3-4 & Specification, Page 5, lines 1- 
5) {Interpretation: The reference discloses a MIMO system wherein the wherein the 
receiver receives signals that are transmitted by different users, but also signals for 
the same user (same spreading codes) with multipath}, comprising: a space-time 
. equalizer for operating on the N received signals to generate M output signals from 
which at least inter-symbol interference is substantially removed and inter-layer 
interference is suppressed (Specification, Page 2, lines 4-7); a despreader for 
despreading each of the M output signals for generating M soft symbol estimates 
(Specification, Page 2, lines 12-14 & Specification, Page 5, lines 2-11); and means 
for processing the M soft symbol estimates to derive M final symbol decisions that 
are made in consideration of modeled residual inter-layer interference present in the 
M output signals of said space-time equalizer (Specification, Page 2, Eq. 1 & 
Specification, Page 3, Eq. 3 & Specification, Page 4, Eq. 4) {Interpretation: The 
reference discloses complex weighting factor applied to the signal sample from the 
received antennas wherein the received vector is modeled using the estimated 
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channel matrix and the weighting is modeling the residual interference since the 
matrix includes not only the diagonal components but non-diagonal components with 
id the interference components}. However, the AAPA does not disclose a plurality of 
despreaders for despreading the received signals. 

Margulis discloses a WCDMA receiver to despread spread-spectrum channels 
wherein the receiver comprising a rake receiver further comprising multiple fingers to 
despread the multipath signals (Claim 24). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention that Margulis discloses a 
plurality of despreaders for despreading the received signals and this is 
implemented in the receiver as described in AAPA so as to be able to implement the 
rake algorithm so as to mitigate the effects of multipath and increase the reliability of 
the receiver. 

In regards to Claims 6 & 20, the AAPA in view of Margulis discloses a method to 
obtain M final symbol decisions for signals received through N receive antennas as 
described above. The AAPA further discloses where processing includes operating 
a signal-plus-residual-interference (SPRI) detector that operates in accordance with 
a maximum likelihood (ML) technique (Specification, Page 2, lines 4-14). Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of the 
invention that AAPA in view of Margulis satisfies the limitations of the claim. 

In regards to Claim 7, the AAPA in view of Margulis discloses a method to obtain 
M final symbol decisions for signals received through N receive antennas as 
described above. The AAPA further discloses the space-time equalizing employs a 
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linear minimum mean-square error (LMMSE) criterion (Specification, Page 4, lines 
10-15). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention that AAPA in view of Margulis satisfies the limitations of the 
claim. 

In regards to Claim 8, the AAPA in view of Margulis discloses a method to obtain 
M final symbol decisions for signals received through N receive antennas as 
described above. The AAPA further discloses transmitting occurs at a base station 
having the M transmit antennas, where receiving occurs at a mobile station having 
the N receive antennas (Specification, Page 5, lines 1-3) {Interpretation: The 
reference discloses a downlink signal wherein downlink in a wireless system implies 
a transmission by the base station and the reception by the mobile station}. 
However, the AAPA does not explicitly disclose N<M. It would have been obvious to 
one of ordinary skill in the art at the time of the invention that there is no criticality in 
selecting more transmit antennas than the receive antennas, this is a matter of 
design choice depending on the processing power of the mobile station and the 
reliability of the data received. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention that AAPA in view of Margulis 
satisfies the limitations of the claim. 

In regards to Claim 22, the AAPA in view of Margulis discloses a method to 
obtain M final symbol decisions for signals received through N receive antennas as 
described above. The AAPA further discloses system forms a part of an ordered 
successive interference canceller (OSIC) receiver (Specification, Page 2, lines 7-8). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention that AAPA in view of Margulis satisfies the limitations of the claim. 

8. Claims 11 (receiver) & 16 (detector) is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant Admitted Prior Art (AAPA) in view of Onggosanusi et 
al. (2006/0291581). 

In regards to Claims 11 & 16, the AAPA discloses a method to obtain M final 
symbol decisions for signals received through N receive antennas as described 
above. However, AAPA does not disclose the equation as disclosed in the instant 
claim. 

Onggosanusi discloses the equation for the maximum likelihood equation so as 
to be able to optimally determine the received symbols (Paragraph 29 & Eq. (in the 
paragraph)). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of the invention that Onggosanusi teaches the equation as disclosed in 
the instant claim and this is implemented in the receiver as described in AAPA so as 
to be able to implement the ML detector. 

9. Claim 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant Admitted Prior Art (AAPA) in view of Margulis et al. (7,010,016) in 
further view of McElwain (7,21 8,665). 

In regards to Claim 21 , the AAPA in view of Margulis discloses a method to 
obtain M final symbol decisions for signals received through N receive antennas as 
described above. However, AAPA in view of Margulis does not disclose the detector 
operates in accordance with a MAP technique. 
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McElwain discloses a multi-user and a single user detector implementing a MAP 
detector (Column 12, lines 55-65). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention that McElwain teaches a detector 
operates in accordance with a MAP technique and this is implemented in the system 
as described in AAPA in view of Margulis so as to increase the reliability of the 
received data. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure, it is recommended to the applicant to amend all the claims 
so as to be patentable over the cited prior art of record. A detailed list of 
pertinent references is included with this Office Action (See Attached "Notice of 
References Cited" (PTO-892)). 

1 1 .Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sudhanshu C. Pathak whose telephone number 
is (571)-272-3038. The examiner can normally be reached on M-F: 9am-6pm. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Chieh M. Fan can be reached on (571)-272-3042. 

The fax phone number for the organization where this application or proceeding 

is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN/fJSA OR CANADA) or 571- 
272-1000. 



SUdhanshu C. Pathak 

Examiner 

Art Unit 2611 



